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(54) LIQUID CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device whose opening ratio is large and whose 
visual angle is wide and which is driven with low power 
consumption and to provide a driving method capable of 
reducing crosstalk and of suppressing DC components 
due to the anisotropy of dielectric constants or the like 
thereby preventing the occurrence of flicker in the liquid 
crystal display device. 

SOLUTION: A counter signal wiring is unnecessitated by 
transmitting a display signal potential to a pixel electrode 
104 via a first TFT 103 controlling a pixel electrode 
potential and by impressing a counter potential from the 
scanning signal wiring 101 of a next stage on a counter 
electrode 1 06 via a second TFT 1 05 controlling a counter 
electrode potential. A potential compensating a tunneling voltage change due to the influence of the 
parastic capacitance 1 09 between a gate and a drain is impressed from the scanning signal wiring 
101 of a front stage on the pixel electrode 104 via an accumulation capacitance 108. Then, crosstalk 
is reduced and the DC component due to the anisotropy of dielectric constants is suppressed by 
making the center value of the amplitude of the pixel electrode potential being after the potential 
compensation and the center value of the amplitude of a display signal and the counter electrode 
potential coincide and by making the phase relation between a counter signal and the display signal 
reverse. 
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-^•co. H*lffi2 0 4fcte{t4*fi;{co^'C, 07^ffl 

^TK«ti. m5£<o. a*«®2 04{4, wmm& 
208^ ur Bire^^aSff-^ffitax (n-i) tc, « fc» 

£1* 2 0 9 Sr^-LT SS<!05aE«#i3IX (n) 
WtCft&LTV^. *<0fc», B««ffi2 0 4fc:*J{t4 
. Y (m) J; "9 «*& ^ il 4 

at . ¥^W*2 0 8 ns^L-^^Eft^-i^om^ 
^ttJ: 0JlljB^S«E (S*^«JEkBf^) t. W 
±®M.2 0 9(=««LfeSi3lEfiWllO«t^tfc:J: 0 

m&izmnztL&mmt, wmnm204t. w,i 

<7)T F T 2 0 5 S-tf- LT<KR*>j£*a-*ffi»X (n+1) «t 
D^^ixSM^ft-^Vconitcomfit^T'S)!., 11713 
4JV^T. (a) (4/N^PJttiffim<atcJ;4^M. ( b ) 

[0 0 5 2] ZZX\ mien (a) COffi®cr> ? A 5 vjT 

4gg#&ltHffiAVal#±tH£^2 0 4£ran$*. 
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[0 0 5 3] ZZX\ 

AVal = Cgd/Ctot • (Ve(-)-Vgon) 

fcfc'b 
Ctot=Clc + Cst+Cgd 

*Vg<n-l>0*ffiSHfcfc J: *3*»&*EA Va2**£ t 
B*«H2 0 4 £^3*14. <r^t\ 
AVa2=Cst/Ctot • ( Vgoff-Ve(+) ) 

«9 Vg(n)(7)ie»l:t i 4 S££ ftWBE A Va3**B* 
«fii2 0 4tc6PiraStl4. CI C1T\ 
AVa3=Cgd/Ctot- ( Vgoff- Ve(-) ) 

3Ht S . J: o T . SS*S£ WE&tf S5 & ftit«E^^ 
ItAVtati 

A Vta= A Val + A Va2+ A Va3 

= Ktg ( Vgoff- Vgon) +Kzg ( Vgoff- Ve(+) ) 

Ktg=Cgd/Ctot 
Kzg=Cst/Ctot 

y^b 1 — b 3£ii{t£Wu^"ffcAVbl--~ AVb3ti-eft 

AVbl = Cgd/Ctot • (Ve(+)-Vgon) 
AVb2=Cst/Ctot- (Vgoff-Ve(-) ) 
AVb3=Cgd/Ctot • ( Vgoff- Ve(+) ) 

lot. «**&£*]£&#£ &ifctt«E*>£- 
ffAVt Mi 

AVtb= AVbl+ AVb2+AVb3 

= Ktg (Vgoff- Vgon) + Kzg ( Vgoff- Ve(-) ) 

t&t*. t\ZX\ 

AVta+ AVtb= 0 

2Ktg (Vgon- Vgoff) +Kzg ( 2 Vgoff- Ve(+) - V 
e<->) =0 

^mtztrnm^MLtzt^ui, wmmmmi&vpco 

^*fi-^Vsig(m)*^cO/>-f mw*WSffii»b o-fll 
^«fl3Wfc;#«o£iWO k •) . v P co 

HHO Sl^fl^ Vsig ( m) CD»gC7) 4>;|>:fc J: iWfa 
«S«& Vconrt*-* L , ^ B B a<7)IS«*^*tt^^ «fc « 

s ^(tme^^ktJi±^?smm<2* { S(^ms 204^ 



[00 54] $r*j % ^mtmmizti^x . n^m^tm 
tcb-b. mmmmmmtrnmrnz Ltzmm^n^x- 

*ot. ^m-f-VgCfc^T, ttfafl^Vcom&y- h 
^-yft-i-VgonCOiSfitEPSD L, ««*EEVe(+)XU:. 
Ve(-)^y- h^-^m-f-Vgon^itffirtEPJDL. 

*sr<xa^jacf3^«* 2 o i tc&« l . m 2 «ot f t 

2 0 5<7>V -X««&£fu&<7»ft-f-Ei&2 0 1 liZfflBL 

[00553 ( £t&&£ 3 ) h 8 nztBrnom 3 o^jg 

*fg#IBtt. 3 0 2ti*SMi-S|ffi»U 3 0 3i23&l?)T 

Fmo. -toy-nwiiiBN^^ya (was 
isc) oMt^-iaisi3 0 1 iz&mn. v-xmm 

M5^1 (MMJ&R) <0^fi-9fi»3 0 2tiffiKS 
tlX^Z. 3 0 4{iBSttfi6TS>'5mitfOTFT3 0 3 
(OHW^fffiKMSiXtV^. 3 0 5WIS2OTF 
TTJ) 9 . W-MS(i^N7^^a (NfcHBR) 

w^ft^-ai*S3 0 1 izmm^ix. y-xfiii^N- 
l7^vg ( NtiSifc) <0^t1g#iS»3 0 1 fcSSHSS 
ftTV^S.. 3 0 6{i*tt6Jl;ffiT'J) , 9frK^2cOTFT 

3 0 >-«ffit^$iXT^-&. 3 0 7liiBSi 
fBS 3 0 4 fc#|fiHMi 3 0 6 ^(=^3*W>iKA8j| 

( c lc ) Tt> 0 . 308 im&manMvmmjjcoT-B. 

^Srtti«L^Effl#ie^3 0 1 *>«ffi3Wkfc: J: Oifflf&IS 
ffi3 0 4fcg»l£jWtirt:*>fc:. B*fiffi3 0 4 £Sf5N- 
17^ >B4Jt«ffW+19-f y@ 0^(1-9-^3 0 1 t 
<0|S|fc:»jS3*Ufc#8t«« (Cst) *C*4. 3 0 9<iT 

ft 3 0 3 oy- hmmt ymmisnzmL-t&& 

£Sfi (Cgd) X'hh. ZZX\ Ji?l<DTFT3 0 3\± 

^mmiU3 02«i *mz, immmim3 o 1 <r> 

±~R::«J£3*U 1 OT F TflMBtt«fl3 0 

9 h -m^mmm 3 o 2 o 1 . ^sft#iei$3o 

mmmx wntrnzmmztitzm iotft303 
iz&mztitzm^m® 304 1={±. *<mm.oy%mm 

|«X(n-l)t:««Lfci1l»13 0 8)J««««il4 

*3SEfi#ffi3»X (n) <OTa5t:««SfLfc» 1OTFT3 

0 3 k:jfi0E$^iB*t8S 3 0 4 \,z\t. *WmsVf&L 
fi-*Hfi»X(n-l)tfi6ttLJtS«S43 0 8*<«^$n 

[0056] a9«*S5Ett«fct5»t«jeiEfll#iS»3 0 

1 i:^«#IEiia3 0 2t=J3(t&fS-f-<0^>f s 
Sr*LJt0T'ib 0 , Vsig(m){i^(i^lEiSl3 0 2co|g 
m7^y(C*3(ti.ft9-&^, Vsig(m+l)«^tft#Ba» 
3 0 2t0^m+l7-< >l,Zi6tfhmW<m, Vg(n-l)t±5t 

&mmm 3 0 1 «mn-i5 4 >tc*j»t*«-f«», v 8 

(n)«^m-v!BH3 0 1 <7>^n5>f yiCfcft&fi-^ia 
Vg(n+l)fi^Eft#ffitt3 0 lwmn+l^-^V^fc 
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[oo57]0i o\*mmmmswmm£m& ttzm 
■&<o, M&B^mus oik, m^m^Mm3 o i tc*j 
nhm^mmxf, BJMW3 0 4n*iw-*flre«sw> 

mmi^LtzmX'h*). Vsig(n)(i«^fi#IBtt3 0 2 
comm^J yiz&lf&m^WiB. Vg(n-l)J4j^Hl#ffi 
&3 0 105»n-15>f V{CtJ»tS«^*«. Vg(n){i^ 
3ltfi*Ki»3 0 1 ^n7^ ^CtSttSfiWl?. Vg 
(n+imj££ft#&8l3 0 lOHn+17-f ^C&ft&fl-*?- 
Vpti^te-fffll* 3 0 1 com n 7 -f 

3 0 4t2t3ftS^fi[T'fcS. 

[00 58] HI 1 Uttl5«JlflMM>B*(£«S Lfc* 
jSEfMBtt3 0 1k. li*S#i«3 0 2 fcfc 

tt6fiWFmtA\ H««a 3 o a £&ft*flPHU2a 

RHSfc^LfcErcfcO. Vsig(B+l){ia*ftTOi3 o 
2<0»«+l5'f yfc*J»t&e^*0B. Vg(n-l)lijfeHS 

■to* 3 o itf>sn-i9>r yiztufhm^mm, vg(n) 

Vg(n+l){i^»f-§-|aSI3 0 \cr>W,n+\yA VCfcH-S 

a*ft-^iaiS3 o 2«^m+i7-f yco^icnas-rsB 

««ffi3 0 4{C*JJt**(a-C*4. 09. 010 

*3j:t>*01 lCii^-C, VgonJiTFT^rvlUfi^ 
/K VgoffteTFTity^iK/K Ve(+)ii;W<BM 
Ve(-)iio-(lfflM«fi^^. Vcom 

ittttfimxmtiLX'bz. &ti. vsigaL"w*i&tE 

mm ( 1 71/-A) 454JJ:Va^g^iB*3 0 2c7) 1* 
[00 59] ja_t«o«fc -5 te«j£$jrifc£<oSSitW«oiK#l 

fc-^TRHJIT*. H**flS3 0 4Ht. ¥W£ 

S3 0 8$r^LTMSc7)^ft-^ieiax(n-l)(C. 
£^»3 0 9£tf-LT§a«5t£fl#ffil§lX(n) tZ®& 
m~%£&LT^&. Zcotztb. B3B«S3 0 4fcfe»t4 

ig(m) fc , SW813 0 8(CflN«Lfc7SE»9K«X(n- 
DomMHtfcJ: Oa^^ix&^S (SJWS^ttflEi:* 
^ ) k . S££JI 3 0 9 izmm LtZT&tm^m&X. (n) 

«o«fir^fttc«k vmmztiZ&E. (mzmmGLtw 

S53 0 4k. S2OTFT3 0 5S:^UifS«^4i 

fu x (n-2) xommstL&ntom^ vcom k com<m 

X'foh. 01 Otfc^t, (a) It/WHRffilcJ: 
SSSi. (b) tia-HflfflMttttisaaSSr^fCU 
&. i-T\ 01 OcO (a) <rffl&7>9 4 5>^a Hz 
fc V %T Ji , g aoj^Efi^ V g (n) o«ffi3Hfcfc: «t 4 S8 * 
fett^JEk, MS<03©SEe#Vg(n-l)(7)*ffi3Wkk:J:6 

^fi^SEcosi-cfes a vawmmm&3 o 4 tcenjp 



AVal=Cgd/Ctot • (Vcom-Vgon) + Cst/Ctot 
( Ve(+)- Vcom) 

tm.-t%. fzfzl 

Ctot=Clc + Cst + Cgd 

t-th. act, 5y^a2t3fc^-c«, «ra<^E 

ft^-Vg(n-l) <^ti^fc J: 4£JU&£ttE A Va2#S 
**fi3 0 4CBttn<J*l4. CICIT'. 
AVa2=Cst/Ctot • ( Vgoff- Ve(+) ) 
k**S. S>-^a3t=fcV%Tt±. gS^^fi-^ 
Vg(n)«0«^ktC«t 6SeS»«-«EA Va3**HBMW 
3 04tWJnSfl«. £<IT\ 
AVa3=Cgd/Ctot - ( Ve(-) - Vcom) 

Vg<n)co«{fl^ffcfc: J: S££tfc«tttEEA V4aj&«B*«8 

3 0 4(cerijD§ix.i). £<rt\ 

AV4a=Cgd/Ctot • (Vgoff- Ve(-) ) 
It A Vtate 

A Vta= A Val + A Va2+ A Va3+ A V4a 

= Ktg (Vgoff-Vgon) +Kzg ( Vgoff- Vcom) 

Ktg=Cgd/Ctot 
Kzg=Cst/Ctot 

k-rs. mmiztx. hi o«> <t>) am&cr&m 5 

>-?'b 1 — b 4 tfctt SH&^-fc A Vbl— A V4b<i-?-ix 
WU 

AVbl = Cgd/Ctot • (Vcom-Vgon) +Cst/Ctot 
• (Ve(-)-Vcom) 

AVb2=Cst/Ctot • ( Vgoff- Ve(-) ) 

AVb3=Cgd/Ctot • (Ve(+)-Vcom) 

AV4a=Cgd/Ctot • ( Vgoff- Ve(+) ) 

k &s . ± -jt . mmto&w£&i&& mfmm^tf 

AVtWi 

A Vtb= A Vbl + A Vb2+ A Vb3+ A V4b 

= Ktg (Vgoff-Vgon) +Kzg (Vgoff -Vcom) 

1 0 0 6 0 1 mz. ms^Mmmm^Miz, 09^ 
•tmmxnLt^^kz^xmmt^.. zzx\ mm 
ti304it wm%m3 0 8*itLx&.®<?)%&mn 
K«X(n+l)K. *«:ate«*3 0 9*^u-cta^ 

^fS-^l^ X (n) t,Z®&.WI l zm-& L"CV>-i). ^CT)^* 1 ). 
■3MSS3 0 4(C*Jtt6*tiVpJl, *^ft#IEIRY(ii+ 
l) J; 0«^$ns^fi-?-«{5k . Ii^l3 08CS 
«Lfe^ttS-TOftX(n+l)W«ti3WI:fc:J: Dffij@$ix 

&n& (mm&'&wKtwx) t . ^t^i3 0 9c* 

«I (3=£feftW4kn?iO tc«ff^-S. »A(c 
EPSD$iX-S.miBi> W5g^ffi3 04k. I2OTFT3 
0 5^LTmra^Sfi^-iEiax(n-l) c t O^Sii 
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( c ) ws-i mmmmmz x h$m. ( d ) uo-wft 
ft m a k J; h l x h & . 
[ o o 6 1 ] zzx\ mi i <t> ( c ) coamcofj s v 

7 c 1 Hfc^T{i:»:S^^at«^Vg(n-i)(0«:{43g-fbc 

X.h^*m^%E.<rMX'foh AVlc#B««1I3 04C 

[0 0 6 2 ] AVlc = Cgd/Ctot • (Vcom-Vgon) 
+ Cst/Ctot' (Vgon-Ve(-)) 
94 5 >Vc 2fcfc^Tfi, ;^5<7)^ft-f-Vg(n+l)W 

g (n) cDltfiE£H[:&£j; •!> 3§ # tt W-*E*>ftT* S A V2c# 

BS?m«&3 o 4 (ceranSft-g. „ 

[0 0 63] A Vc2=Cgd/Ctot • ( Ve (-) - Vcom ) 
+ Cst/Ctot- (Vcom-Vgon) 
94 5 VYc 3\Z&\^T\±. @a<7)^3Eff-f-Vg(n)tom 
fu^-fbfc J: fett«J± A Vc3#BSHffi 3 0 4 CEP 

AVc3=Cgd/Ctot ■ ( Vgoff- Ve(-) ) 

94 S y^'c 4 CfcV^Tfi. ;»>7t£fi-^Vg<n+l)<r) 

«{3^-ft(CJ:-S»#S^«JlAVc4*>'lJ»mffi3 0 4C 

Epsn$;h.s. 

[0 0 64] AVc4 = Cst/Ctot - ( Ve(+) - Vcom) 

Vg(n+l)<7)«a^Yl:(C J; S^a^^-ttE A Vc5AW«« 
S3 0 4lcEpjD$iXl.. 
[0 0 6 5] 

A Vc5=Cst/Ctot • ( Vgoff- Ve(+)) 

AVtc= AVcl+ AVc2+AVc3+AVc4+ AVc5 
= Ktg ( Vgoff- Vgon) -t-Kzg ( Vgoff- Ve(-) ) 

Ktg=Cgd/Ctot 
Kzg=Cst/Ctot 

b-t&. fflmiZLX. IllP)(b) OfBi&O, 
5>-j/d 1 — d4(Cfc(t-l»«{a^bAVdl— AVd4(±-e 

AVdl = Cgd/Ctot • (Vcom-Vgon) + Cst/Ctot 

• (Vgon-Ve(+)) 

AVd2=Cgd/Ctot • ( Ve (+)- Vcom) + Cst/C tot 

• (Vcom-Vgon) 

AVd3=Cgd/Ctot • ( Vgoff- Ve(+) ) 

AVd4 = Cst/Ctot • (Ve(-) -Vcom) 

AVd5=Cst/Ctot • (Vgoff- Ve(-) ) 

AVtdii 

AVtd= A Vdl+ AVd2+A Vd3+ AVd4 + AVd5 
= Ktg (Vgoff- Vgon) +Kzg ( Vgoff- Ve(+) ) 

tats. •i.it. 



AVta+AVtb=0 
AVtc+A Vtd=0 

2Ktg (Vgoff- Vgon) +Kzg ( 2 Vgoff- Ve(-) - 
Ve(+)) =0 

imz^m^m^ttz^Mzit. m^m^vs i go 

IffiVc om^'-HcL-. ?g B B B<7)K«*M*tt^(C J; ^ 

tfx-is&tmmz. mmm®Mzy)%kmTh d . st, 

1^0 -ad g^ft^lM 3 0 2 com^co zzufc i x 

^zztizxt). ?uxY--7(7)m&-iz%m i )X'fo&. 
[0066] ( mmmm4 ) m 1 2 tc*^o^4 con 

SWM(i:ffil.^ B ^^^«lHlK5r^-r. 01 2tc 
*>WC. 4 0 l*4*5Sfg# ^v-j^-thv-y^sm. 4 
0 2 ii 1 *^Rg^»jiu? 4 5 y^£ir >y y r * ^ 

<j\ 4 0 3&tWllM]8&. 4 0 4{±^if:fl-f-iajt, 40 5 

testjra&iiiss. 40 b\tm&mmmx'hh. *mm 
wmm 2 cvmmmm tm%->x\,^&<,i, m^m^m 

M 1 A-y 7r^D402 £*PTS ZtX'foh. 
Ay y r * * <J 4 0 2 J: 0 , $ti*fMS«R 1 
^m^<r>9 4 s y^te l *¥^E»flaHHlSE-r&fci6. 

[0067 ] 

ft #ie»« i f^tcffiie^e#ett<o±Tc£5e j f- 

J6b*toHI*-t&B8(SK-r & C t J: *) . m(i*^-ft;-r-g> 
Z\ t tfX'Z & . S f>t , MieSa^S^r^- LTB*«ffi 

ispi&s^ftoiijfBB^mffi^eioigifis^'t'^ffl**— ^ 
so t *t i»«a«fii[tc9t!iirt- ^ e^)«»o^tHi 

[01 ] *»W«»loSaSJBttte4J»t*«Aa^SB 

[02] mmmmz&ii&m&WFmm.<o--ffifiim 
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[03 ] mmtmmcommmm 

[as ] *%Bmm2cDmmmiz&tf&WLgkm^mw 

[06 ] mmmmmcowiimmm. 
[07 j mmm&mommmm. 

[09 ] |i3Si^SlWiMtM0. 

[010] mmmmm^m^mmm. 

[011] |aI^]tS^«^t!jffiKBJ0. 

[012] *&w<Dm4<Dmmwmiz&if&m&mmm 

101, 201, 301 aE&m^fiim 

102, 202, 302 m^m^WM 

103, 203, 303 ^lOTFT 

104, 204, 304 mmmm 

[01 ] 




105, 205. 305 

105a 3S2COTFT1 0 5<DKW >W& 
10 5b fg2<DTFTl 0 5«V-Xti 

106, 206, 306 jtffa'SflS 

107, 207. 307 m&mm. 

108, 208, 308 «ffi^fl 

109, 209, 309 wttmrn. 

1 1 0 *f ffi^S 

111 rjy?? f-*-;H 

112 uy?? h*-;W2 

i i 3 3y?^h*-/i/3 

40 1 7-y^0S§ 

402 A' 7 7r>t'J 

4 03 til^lfilSS 

4 0 4 ^ff-^ldHi 

40 5 MiEffijUSS 

4 06 T^ft^lES 



[02] 



102 109 no nz 
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[03] 




a 
> 



4 
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[05] [08] 




Y(m:2) 
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[06] 




a 



3 



(14) 4tRPF 10-161084 

[07] 



Vg(n-0 Vg<n) Vg(m-1) 




! ; : t : 

alai a3 bl UZ b3 
1 I 1 

(a) (b) 



[010] 



Vg(»-1) Vg(n) Vg<n+1> 




III; ► t ; ; 

a'l*2a3a4 b'lb2b3b4 

1 I I 

(a) (b) 
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[09] 
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